Wall Bracing Provisions of the 2009 Virginia Residential Code

R602.9 Cripple walls. Foundation cripple walls shall be framed
of studs not smaller than the studding above. When exceeding 4
feet (1219 mm) in height, such walls shall be framed of studs
having the size required for an additional story.

Cripple walls with a stud height less than 14 inches (356 mm)
shall be continuously sheathed on one side with wood structural
panels fastened to both the top and bottom plates in accordance
with Table R602.3(1), or the cripple walls shall be constructed
of solid blocking.

All cripple walls shall be supported on continuous foundations.

R602.10 Wall bracing. Buildings shall be braced in accordance
with this section, or, when applicable, Section R602.12. Where
a building, or portion thereof, does not comply with one or more
of the bracing requirements in this section, those portions shall
be designed and constructed in accordance with Section R301.1.
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For Sl: 1 foot=304.8mm

The building official may require the permit applicant to identify
and locate on the construction documents braced wall lines and
braced wall panels as described herein.

R602.10.1 Braced wall lines. For the purpose of determining
the amount and location of bracing required in each story level
of a building, braced wall lines shall be designated as straight
lines in the building plan placed in accordance with this
section.

R602.10.1.1 Length of a braced wall line. The length of a
braced wall line shall be the distance between its ends. The
end of a braced wall line shall be the intersection with a
perpendicular braced wall line, an angled braced wall line as
permitted in Section R602.10.1.4 or an exterior wall as
shown in Figure R602.10.1.1.
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FIGURE R602.10.1.1
BRACED WALL LINES

R602.10.1.2 Offsets along a braced wall line. All exterior
walls parallel to a braced wall line shall be permitted to
offset up to 4 feet (1219 mm) from the designated braced
wall line location as shown Figure R602.10.1.1. Interior
walls used as bracing shall be permitted to offset up to 4 feet
(1219 mm) from a braced wall line through the interior of
the building as shown in Figure R602.10.1.1.

R602.10.1.3 Spacing of braced wall lines. There shall be a
minimum of two braced wall lines in both the longitudinal
and transverse direction as shown in Figure R602.10.1.1.
Intermediate braced wall lines through the interior of the
building shall be permitted. The spacing between parallel
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braced wall lines shall be in accordance with Table

R602.10.1.3.

R602.10.1.4 Angled walls. Any portion of a wall along a
braced wall line shall be permitted to angle out of plane for
a maximum diagonal length of 8 feet (2438 mm). Where
the angled wall occurs at a corner, the length of the braced
wall line shall be measured from the projected corner as
shown in Figure R602.10.1.4. Where the diagonal length is
greater than 8 feet (2438 mm), it shall be considered a
separate braced wall line and shall be braced in accordance
with Section R602.10.1.



TABLE R602.10.1.3
BRACED WALL LINE SPACING

BRACED WALL LINE SPACING CRITERIA
APPLICATION CONDITION BUILDING TYPE Maximum ] ] ]
s . Exception to Maximum Spacing
pacing
. . 85 mph to Detached,
Wind bracing <110 mph townhouse 60 feet None
SDCA-C Detached Use wind bracing
_ SDCA-B Townhouse Use wind bracing
Seismic
bracing Up to 50 feet when length of required bracing per Table
sSDCC Townhouse 35 feet R602.10.3(3) is adjusted in accordance with Table
R602.10.3(4)

For Sl: 1 foot = 304.8 mm
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NOTE: IF THE DIAGONAL WALL IS GREATER
THAN 8 FEET LONG, THEN IT MUST BE TREATED
AS A SEPARATE BRACED WALL LINE.

For SI: 1 foot=304.8 mm

FIGURE R602.10.1.4
ANGLED WALLS

R602.10.2 Braced wall panels. Braced wall panels shall be
full-height sections of wall that shall have no vertical or
horizontal offsets. Braced wall panels shall be constructed
and placed along a braced wall line in accordance with this
section and the bracing methods specified in Section
R602.10.4.

R602.10.2.1 Braced wall panel uplift load path. The

bracing lengths in Table R602.10.3(1) apply only when
uplift loads are resisted per Section R602.3.5.
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R602.10.2.2 Locations of braced wall panels. A braced
wall panel shall begin within 10 feet (3810 mm) from each
end of a braced wall line as determined in accordance with
Section R602.10.1.1. The distance between adjacent edges
of braced wall panels along a braced wall line shall be no
greater than 20 feet (6096 mm) as shown in Figure
R602.10.2.2.
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FIGURE R602.10.2.2
LOCATION OF BRACED WALL PANELS
R602.10.2.3 Minimum number of braced wall panels. 3. Townhouses in Seismic Design Category C shall use
Braced wall lines with a length of 16 feet (4877 mm) or less the greater value determined from Table R602.10.3(1)
shall have a minimum of two braced wall panels of any or R602.10.3(3) and the applicable adjustment factors
length or one braced wall panel equal to 48 inches (1219 in Table R602.10.3(2) or R602.10.3(4) respectively.
mm) or more. Braced wall lines greater than 16 feet (4877
mm) shall have a minimum of two braced wall panels. Only braced wall panels parallel to the braced wall line within
the 4 foot (1219 mm) offset permitted by Section R602.10.1.2
R602.10.3 Required length of bracing. The required length shall contribute towards the required length of bracing of that
of bracing along each braced wall line shall be determined as braced wall line. If a braced wall panel is located along an
follows. angled wall and meets the minimum length requirements of
Tables R602.10.5 or R602.10.5.2, it shall be permitted to
1. All buildings in Seismic Design Categories A and B contribute its projected length towards the minimum required
shall use Table R602.10.3(1) and the applicable length of bracing for the braced wall line as shown in Figure
adjustment factors in Table R602.10.3(2). R602.10.1.4. If a braced wall panel is located along an angled
2. Detached buildings in Seismic Design Category C shall wall at the end of a braced wall line, it shall contribute its
use Table R602.10.3(1) and the applicable adjustment projected length for only one of the braced wall lines at the
factors in Table R602.10.3(2). projected corner.
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TABLE R602.10.3(1)
BRACING REQUIREMENTS BASED ON WIND SPEED

« EXPOSURE CATEGORY B
* 30 FT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED ALONG
e 10 FT EAVE TO RIDGE HEIGHT EACH BRACED WALL LINE *
e 10 FT WALL HEIGHT
« 2BRACED WALL LINES
Basic .
Wind | gi5ry Location Brac;gavgiz:‘l;me b DWBMwsTDdSSFB Methods
Speed (feet) Method LIB Method GB PBS P,CP Hi’S C,S- CS-WSP, CS-G,
(mph) USFRe CS-PF
10 35 35 2.0 2.0
20 7.0 7.0 4.0 3.5
30 9.5 9.5 5.5 5.0
]AI 40 12.5 12,5 7.5 6.0
50 15.5 15.5 9.0 75
60 18.5 18.5 10.5 9.0
10 7.0 7.0 4.0 35
20 13.0 13.0 7.5 6.5
<90 30 18.5 18.5 10.5 9.0
40 24.0 24.0 14.0 12.0
50 29.5 29.5 17.0 14.5
60 35.0 35.0 20.0 17.0
10 NP 10.5 6.0 5.0
20 NP 19.0 11.0 9.5
30 NP 275 15.5 13.5
40 NP 35.5 20.5 175
50 NP 44.0 25.0 215
60 NP 52.0 30.0 255
10 45 45 25 25
20 8.5 8.5 5.0 4.0
30 12.0 12.0 7.0 6.0
]AI 40 15.5 15.5 9.0 75
50 19.0 19.0 11.0 9.5
60 225 225 13.0 11.0
10 85 8.5 5.0 45
20 16.0 16.0 9.0 8.0
<100 30 23.0 23.0 13.0 11.0
40 29.5 29.5 17.0 14.5
50 36.5 36.5 21.0 18.0
60 435 435 25.0 21.0
10 NP 12.5 75 6.0
20 NP 235 135 11.5
30 NP 34.0 19.5 16.5
40 NP 44.0 25.0 215
50 NP 54.0 31.0 26.5
60 NP 64.0 36.5 31.0
10 55 55 3.0 3.0
20 10.0 10.0 6.0 5.0
30 14.5 14.5 8.5 7.0
é' 40 18.5 18.5 11.0 9.0
50 23.0 23.0 13.0 11.5
60 27.5 275 15.5 13.5
10 10.5 10.5 6.0 5.0
20 19.0 19.0 11.0 9.5
<110° 30 27.5 275 16.0 13.5
40 36.0 36.0 20.5 17.5
50 44.0 44.0 255 215
60 525 525 30.0 255
10 NP 155 9.0 75
20 NP 28.5 16.5 14.0
30 NP 41.0 235 20.0
40 NP 53.0 30.5 26.0
50 NP 65.5 37.5 32.0
60 NP 77.5 445 37.5

For SI: 1 inch =25.4 mm, 1 foot = 305 mm.
a. Linear interpolation shall be permitted.
b. Method LIB shall have gypsum board fastened to at least one side with nails or screws per Table R602.3(1) for exterior

sheathing or Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches (203 mm).

c. Method CS-SFB does not apply where the wind speed is greater than 100 mph.

2009 Virginia Residential Code




TABLE R602.10.3(2)
WIND ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING

ADJUSTMENT
FACTOR *°
STORY/ APPLICABLE
ADJUSTMENT BASEDON | ¢,ppoRTING CONDITION (multiply length METHODS
from Table
R602.10.3(1) by
this factor)
One story CB: 1(2)8
structure D 150
Two-stor B 1.00
Exposure category structurey (03 1.30
D 1.60
Three-story CB: 1 28
structure D 170
<5 ft 0.70
10 ft 1.00
Roof only 15 ft 1.30
20 ft 1.60
<5 ft 0.85
Roof eave-to-ridge height Roof + 1 floor 122 1?2 All methods
20 ft 1.30
<51t 0.90
10 ft 1.00
Roof + 2 floors 15 it 110
20 ft Not permitted
8 ft 0.90
9 ft 0.95
Wall height adjustment Any story 10 ft 1.00
11 ft 1.05
12 ft 1.10
2 1.00
Number of braced wall lines Anv stor 3 1.30
(per plan direction)® y story 4 1.45
=5 1.60
Additional 800 Ib hold-down Fastened to the end studs of each DWB, WSP, SFB, PBS,
. Top story only | braced wall panel and to the 0.80
device . ) PCP, HPS
foundation or framing below
. - . o DWB, WSP, SFB, PBS,
Interlor gypsum board finish (or Any story Omitted from inside face of 1.40 PCP, HPS. CS-WSP.,
equivalent) braced wall panels CS-G. CS-SFB
4 in. o.c. at panel edges, including
Gypsum board fastening Any story top and bottom plates, and all 0.7 GB
horizontal joints blocked

For SI: 1 foot =305 mm, 11b=4.48 N.

a. Linear Interpolation shall be permitted.

b. The total adjustment factor is the product of all applicable adjustment factors.

c. The adjustment factor is permitted to be 1.0 when determing bracing amounts of intermediate braced wall lines provided the bracing
amounts on adjacent braced wall lines are based on a spacing and number that neglects the intermediate braced wall line.
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TABLE R602.10.3(3)

BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY

+ SOILCLASSD®
: %AFI’-éFHFEI_IggLT):E[LETLOAD MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED ALONG EACH BRACED
WALL LINE ?
* 15 PSF ROOF/CEILING DEAD LOAD
°  BRACED WALL LINE SPACING =25 FT
Seismic Design . Braced Wall Line Methods
Category Story Location Length Methgd Method GB DWB, SFB, PBS, Method Methods
(ft) LIB PCP, HPS, WSP CS-WSP, CS-G,
CS-SFB
10 2.5 2.5 2.5 1.6 1.4
20 5.0 5.0 5.0 3.2 2.7
30 7.5 7.5 7.5 4.8 4.1
]AI 40 10.0 10.0 10.0 6.4 5.4
50 12.5 12.5 12.5 8.0 6.8
10 NP 4.5 4.5 3.0 2.6
C 20 NP 9.0 9.0 6.0 5.1
(townhouses 30 NP 13.5 135 9.0 7.7
only) 40 NP 18.0 18.0 12.0 10.2
50 NP 22.5 22.5 15.0 12.8
10 NP 6.0 6.0 4.5 3.8
20 NP 12.0 12.0 9.0 7.7
30 NP 18.0 18.0 13.5 1.5
40 NP 24.0 24.0 18.0 15.3
50 NP 30.0 30.0 22.5 19.1

For SlI: 1 foot 305 mm

a. Linear interpolation shall be permitted.
b.  Wall bracing lengths are based on a soil site class “D.” Interpolation of bracing length between the Sy values associated with the Seismic
Design Categories shall be permitted when a site-specific Sqs value is determined in accordance with Section 1613.5 of the International Building

Code.

c. Method LIB shall have gypsum board fastened to at least one side with nails or screws per Table R602.3(1) for exterior sheathing or Table
R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches (203 mm).

TABLE R602.10.3(4)

SEISMIC ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING

finish (or equivalent)

braced wall panels

ADJUSTMEr;lT
FACTOR *
ADJUSTMENT STORY/ N APPLICABLE
X CONDITION (Multiply length
BASED ON: SUPPORTING from Table R602.10.3(3) METHODS
by this factor)
Story height Anv sto <10 ft 1.0
(Section 301.3) y story >10ft< 12 ft 1.2
. . <35 ft 1.0
Braced wall line spacing Any story >35 ft < 50 ft 1.43
>8ft<15ft 1.0
Wall dead load Any story <8 psf 0.85
. Any story < <15 psf 1.0
ROOf/SVzIIIII r;%ssggirl%ad for Roof plus one or two stories >15 psf < 25 psf 1.1
Roof only >15 psf < 25 psf 1.2
All methods
@ é 1-0
Walls with stone 15
or masonry veneer ’
@ 5
. . . DWB, WSP, SFB, PBS,
Interior gypsum board Any story Omitted from inside face of 15 PCP, HPS,CS-WSP.,

CS-G,CS-SFB

For SI: 1 psf=47.8 N/m”.

a. Linear interpolation shall be permitted.
b. The total length of bracing required for a given wall line is the product of all applicable adjustment factors.
c. The length-to-width ratio for the floor/roof diaphragm shall not exceed 3:1. The top plate lap splice nailing shall be a minimum of 12-16d nails

on each side of the splice.
d. Applies to stone or masonry veneer exceeding the first story height.
e. The adjustment factor for stone or masonry veneer shall be applied to all exterior braced wall lines and all braced wall lines on the interior of

the building.

R602.10.4 Bracing methods for braced wall panels. Braced
wall panels shall be constructed in accordance with this
section and the methods listed in Table R602.10.4.
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TABLE R602.10.4

BRACING METHODS

METHODS, CONNECTION CRITERIA ®
MATERIAL MINIMUM THICKNESS FIGURE Fasteners Spacing
1x4 wood or approved Wood: 2-8d common nails or 3-8d (2 | Wood: per stud and top
LIB metal straps at 45° to %" long x 0.113” dia.) nails and bottom plates
Let-in-bracing 60° angles for maximum Metal: per manufacturer Metal: per manufacturer
16” stud spacing
3, 2-8d (22" long x 0.113" dia.) nails or | Per stud
DWB (1” nominal) 2-1%" long staples
Diagonal wood boards for maximum 24” stud
spacing
Exterior sheathing per Table 6" edges
Wood sty:cizral panel 3" R602.3(3) 12" field
. 8 Interior sheathing per Table Varies by fastener
(See Section R604) [ R602.3(1) or R602.3(2)
1%" long x 0.12" dia. (for %2 “ thick 3" edges
SFB 5" or Py" — sheathing) 1%/, long x 0.12” dia. (for |6" field
Structural fiberboard for maximum 16" stud %/4," thick sheathing) galvanized
sheathing spacing _| |roofing nails or 8d common (272" long
— x 0.131" dia.) nails
» e Nails or screws per Table R602.3(1) |For all braced wall panel
3 GB T - TT |for exterior locations locations: 7" edges
% Gypsum board Nails or screws per Table R702.3.5 |(including top and
= f— —— |for interior locations bottom plates), 7" field
2 31w e e For 3/8”, 6d common (2” long x 3" edges
@ . PBS . /8. or / I § 0.113" dia.) nails; for %", 8d common |6" field
@ Particleboard sheathing for maximum16" stud (2" long x 0.131" dia.) nails
€ (See Section R605) spacing
(0] —
E= . e 1%4" long, 11 gage, '/1¢" dia. head 6" o.c. on all framing
% PCP See Section R703.6 = - nails orgls" long, 16 gage staples members
£ | Portland cement plaster for maximum 16" stud
= p
spacing |
7 e 0.092" dia., 0.225" dia. head nails 4" edges
HPS e ) with length to accommodate 1%%" 8" field
Hardboard panel siding for maximum 16" stud penetration into studs
spacing
See Section R602.10.6.1 See Section
ABW 3w R602.10.6.1
Alternate braced wall 8 | I
u i)
e e See Section R602.10.6.2 See Section
PFH . T R602.10.6.2
Portal frame /s
with hold-downs
T See Section R602.10.6.3 See Section R602.10.6.3
PFG 7
Portal frame 16 T
at garage
e Exterior sheathing per Table 6" edges
__Cs-wWsp . s R602.3(3) 12" field
Continuously sheathed wood s Interior sheathing per Table Varies by fastener
8 structural panel L o — R602.3(1) or R602.3(2)
% CS-G"° e See Method CS-WSP See Method CS-WSP
= |Continuously sheathed wood 3 7 -
2 | structural panel adjacent to 8 E;:I
< garage openings
E . See Section R602.10.6.4 See Section
7 CS-PF s R602.10.6.4
@ |Continuously sheathed portal 16"
S frame
£
g et 174" long x 0.12" dia. (for %2 “ thick 3" edges
o CS-SFB* 5" or Bg" = e = sheathing) 1%,” long x 0.12” dia. (for |6" field
Continuously sheathed for maximum 16" stud %/3," thick sheathing) galvanized
structural fiberboard spacing — roofing nails or 8d common (24" long
H H x 0.131 dia.) nails

For SI: 1inch =25.4 mm, 1 foot = 305 mm.

a. Adhesive attachment of wall sheathing, including Method GB, shall not be permitted in townhouses in Seismic Design Category C.

b.  Applies to panels next to garage door opening when supporting gable end wall or roof load only. May only be used on one wall of the garage.

c. Garage openings adjacent to a Method CS-G panel shall be provided with a header in accordance with Table R502.5(1). A full height clear opening
shall not be permitted adjacent to a Method CS-G panel.

d. Method CS-SFB does not apply in areas where the wind speed exceeds 100 mph.
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R602.10.4.1 Mixing methods. Mixing of bracing methods
shall be permitted as follows:

1. Mixing intermittent bracing and continuous sheathing
methods from story to story shall be permitted.

2. Mixing intermittent bracing methods from braced wall
line to braced wall line within a story shall be
permitted. In regions where the basic wind speed is
less than or equal to 100 mph, mixing of intermittent
bracing and continuous sheathing methods from braced
wall line to braced wall line within a story shall be
permitted.

3. Mixing intermittent bracing methods along a braced
wall line shall be permitted in Seismic Design
Categories A and B, and detached dwellings in Seismic
Design Category C provided the length of required
bracing in accordance with Table R602.10.3(1) or
R602.10.3(3) is the highest value of all intermittent
bracing methods used.

4. Mixing of continuous sheathing methods CS-WSP, CS-
G and CS-PF along a braced wall line shall be
permitted.

5. In Seismic Design Categories A and B, and for
detached one- and two-family dwellings in Seismic
Design Category C, mixing of intermittent bracing
methods along the interior portion of a braced wall line
with continuous sheathing methods CS-WSP, CS-G and
CS-PF along the exterior portion of the same braced
wall line shall be permitted. The length of required
bracing shall be the highest value of all intermittent
bracing methods used in accordance with Table
R602.10.3(1) or R602.10.3(3) as adjusted by Tables
R602.10.3(2) and R602.10.3(4), respectively. The
requirements of Section R602.10.7 shall apply to each
end of the continuously sheathed portion of the braced
wall line.

R602.10.4.2 Continuous sheathing methods. Continuous
sheathing methods require structural panel sheathing to be
used on all sheathable surfaces on one side of a braced wall
line including areas above and below openings and gable
end walls and shall meet the requirements of Section
R602.10.7.
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R602.10.4.3 Braced wall panel interior finish material.
Braced wall panels shall have gypsum wall board installed
on the side of the wall opposite the bracing material.
Gypsum wall board shall be not less than ¥ inch (12.7 mm)
in thickness and be fastened with nails or screws in
accordance with Table R602.3(1) for exterior sheathing or
Table R702.3.5 for interior gypsum wall board. Spacing of
fasteners at panel edges for gypsum wall board opposite
Method LIB bracing shall not exceed 8 inches (203 mm).
Interior finish material shall not be glued in townhouses in
Seismic Category C.

Exceptions:

1. Interior finish material is not required opposite wall
panels that are braced in accordance with Method
GB, ABW, PFH, PFG and CS-PF, unless otherwise
required by Section R302.6.

2. An approved interior finish material with an in-
plane shear resistance equivalent to gypsum board
shall be permitted to be substituted, unless
otherwise required by Section R302.6.

3. Except for Method LIB, gypsum wall board is
permitted to be omitted provided the required
length of bracing in Tables R602.10.3(1) and
R602.10.3(3) is multiplied by the appropriate
adjustment factor in Tables R602.10.3(2) and
R602.10.3(4) respectively, unless otherwise
required by Section R302.6.

R602.10.5 Minimum length of a braced wall panel. The
minimum length of a braced wall panel shall comply with
Table R602.10.5. For Methods CS-WSP and CS-SFB, the
minimum panel length shall be based on the vertical
dimension of the adjacent opening in accordance with Table
R602.10.5 and Figure R602.10.5. When a panel has openings
on either side of differing heights, the larger vertical
dimension shall be used to determine the minimum braced
wall panel length.

R602.10.5.1 Contributing length.  For purposes of
complying with the required length of bracing in Tables
R602.10.3(1) and R602.10.3(3), the contributing length of
each braced wall panel to the total length of bracing shall be
as specified in Table R602.10.5.



TABLE R602.10.5

MINIMUM LENGTH OF BRACED WALL PANELS

MINIMUM LENGTH ?
in
METHOD () CONTRIBUTING LENGTH
(See Table R602.10.4) Wall Height (in)
8 ft 9 ft 10 ft 11 ft 12 ft
DWG, WSP, SFB, PBS, b
PCP, HPS 48 48 48 53 58 Actual
Double sided = Actual
GB 48 48 48 53 58 Single sided = 0.5 x Actual
LIB 55 62 69 NP NP Actual
ABW 28 32 34 38 42 48
PEH Supporting roof only 16 16 16 18° 20° 48
Supporting one story and roof 24 24 24 27° 29° 48
PFG 24 27 30 33° 36 ° 1.5 x Actual °
CS-G 24 27 30 33 36 Actual
CS-PF 16 18 20 22° 24 ° Actual
Adjacent opening
vertical dimension
(in)
<64 24 27 30 33 36
68 26 27 30 33 36
72 27 27 30 33 36
76 30 29 30 33 36
80 32 30 30 33 36
84 35 32 32 33 36
88 38 35 33 33 36
92 43 37 35 35 36
CS-WsP, 96 48 41 38 36 36
CS-SFB 100 44 40 38 38
104 49 43 40 39 Actual
108 54 46 43 41
112 50 45 43
116 55 48 45
120 60 52 48
124 56 51
128 61 54
132 66 58
136 62
140 66
144 72

For SI: 1 inch = 25.4 mm
NP = Not permitted

a. Linear interpolation shall be permitted.

b. Use the actual length provided it is greater than or equal to the minimum length.
c. Maximum header height for is 10’; however, wall height may be increased to 12’ with a pony wall per Table R602.10.6.4.

OPENING
lt—— VERTICAL — =
DIMENSION

OPENING
™ VERTICAL —
DIMENSION

OPENING
VERTICAL
~ DIMENSION™|

PANEL
LENGTH
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FIGURE R602.10.5

BRACED WALL PANELS WITH CONTINUOUS SHEATHING

PANEL

LENGTH




R602.10.5.2 Partial credit. For Methods DWB, WSP, SFB,
PBS, PCP and HPS panels between 36 inches and 48 inches
in length shall be considered a braced wall panel and shall

be permitted to partially contribute towards the required

TABLE R602.10.5.2

length of bracing in Table R602.10.3(1) and R602.10.3(3),
and the contributing length shall be determined from Table
R602.10.5.2.

PARTIAL CREDIT FOR BRACED WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH

Actual Length of Braced Contributing Length of Braced Wall Panel (in) ?
Wall Panel (in) 8 ft Wall Height 9 ft Wall Height
48 48 48
42 36 36
36 27 N/A

For SI: 1 inch = 25.4mm
a Linear interpolation shall be permitted.

R602.10.6 Construction of Methods ABW, PFH, PFG and

CS-PF. Methods ABW, PFH, PFG and CS-PF shall be
constructed as specified in Sections R602.10.6.1 through
R602.10.6.4.
PANEL LENGTH PER
TABLE R602.10.5
o] \
MIN. 3/8" WOOD
'f STRUCTURAL PANEL
[O) SHEATHING ON ONE FACE o
w
T
3 N
4 MIN. 2X4 FRAMING. MIN. R e
E DOUBLE STUDS REQUIRED
j
g “o of
[a]
(I-ISI (2) HOLD-DOWN OR (2) STRAP-TYPE il °
< ANCHORS WITH A MINIMUM CAPACITY A AN
Eé OF 3,600 LBS (ONE OF EACH SHOWN
FOR CLARITY). STRAP-TYPE ANCHORS ol
SHALL BE PERMITTED TO BE ATTACHED
OVER THE WOOD STRUCTURAL PANEL °
] "
PANEL MUST BE ATTACHED |
TO CONCRETE FOOTING OR ° Q oy
CONCRETE FOUNDATION B
WALL CONTINUOUS OVER \ nf
BRACED WALL LINE ol Fr
s o
a | 3
=3 — ST T
| B la | . 4
< 1 Dol
-1 Lo
— S =n —— — g — —
(2) 1/2" DIAMETER ANCHOR \¥
BOLTS LOCATED BETWEEN
6" AND 12" OF EACH END OF
THE SEGMENT
For SI: 1 inch =25.4 mm, 1 foot = 305 mm

FIGURE R602.10.6.1

R602.10.6.1 Method ABW: Alternate braced wall panels.
Method ABW braced wall panels shall be constructed in
accordance with Figure R602.10.6.1.

FOR PANEL SPLICE (IF NEEDED)
ADJOINING PANEL EDGES SHALL MEET
OVER AND BE FASTENED TO COMMON
FRAMING

8D COMMON OR GALV. BOX NAILS @ 6"
O.C. AT PANEL EDGES. FOR SINGLE
STORY AND @ 4" O.C. PANEL EDGES
FOR THE FIRST OF 2 STORIES

STUDS UNDER HEADER AS REQUIRED

8D COMMON OR GALV. BOX NAILS @ 12"
O.C. AT INTERIOR SUPPORTS

MIN. REINFORCING OF FOUNDATION,
ONE #4 BAR TOP AND BOTTOM. LAP
BARS 15" MINIMUM.

MINIMUM FOOTING SIZE UNDER
OPENING IS 12" X 12". A TURNED-DOWN
SLAB SHALL BE PERMITTED AT DOOR
OPENINGS.

METHOD ABW: ALTERNATE BRACED WALL PANEL

2009 Virginia Residential Code
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R602.10.6.2 Method PFH: Portal frame with hold-

downs. Method PFH braced wall panels shall be
constructed in accordance with Figure R602.10.6.2.

R602.10.6.3 Method PFG: Portal frame at garage door

R602.10.6.4 Method CS-PF: Continuously sheathed
portal frame. Continuously sheathed portal frame braced

wall panels shall be constructed in accordance with Figure

R602.10.6.4 and Table R602.10.6.4. The number of

openings. Where supporting a roof or one story and a roof,
a Method PFG braced wall panel constructed in accordance

with Figure R602.10.6.3 shall be permitted on either side of

garage door openings.

EXTENT OF HEADER WITH SINGLE PORTAL FRAME
(ONE BRACED WALL PANEL)

2'-18' FINISHED WIDTH OF OPENING

12' MAX TOTAL WALL HEIGHT————————

PONY \i\/ALL

HEIGHT

10" MAX. HEIGHT-

FOR SINGLE OR DOUBLE PORTAL

——————EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO BRACED WALL PANELS)——————————

TENSION STRAP PER

MIN. 3" X 11-1/4" NET HEADER
STEEL HEADER PROHIBITED

FASTEN SHEATHING TO HEADER WITH 8D
COMMON OR GALVANIZED BOX NAILS IN 3" GRID
PATTERN AS SHOWN

HEADER TO JACK-STUD STRAP PER TABLE
R602.10.6.4 ON BOTH SIDES OF OPENING
OPPOSITE SIDE OF SHEATHING

MIN. DOUBLE 2X4 FRAMING COVERED WITH MIN.
3/8" THICK WOOD STRUCTURAL PANEL SHEATHING
WITH 8D COMMON OR GALVANIZED BOX NAILS AT
3" 0.C. IN ALL FRAMING (STUDS, BLOCKING, AND
SILLS) TYP.

MIN. LENGTH OF PANEL PER TABLE R602.10.5

MIN. (2) 4200 LB STRAP-TYPE HOLD-DOWNS
(EMBEDDED INTO CONCRETE AND NAILED INTO
FRAMING)

MIN. REINFORCING OF FOUNDATION, ONE #4 BAR
TOP AND BOTTOM OF FOOTING. LAP BARS 15"
MINIM

TABLE R602.10.6.4 (ON
OPPOSITE SIDE OF
SHEATHING)

IF NEEDED, PANEL
SPLICE EDGES SHALL

S5 55 oJo o o o

OCCUR OVER AND BE
NAILED TO COMMON
BLOCKING WITHIN
MIDDLE 24" OF WALL
MID- HEIGHT. ONE

ROW OF 3" O.C. o X
NAILING IS REQUIRED olo .
IN EACH PANEL EDGE. — .
Py, b
TYPICAL PORTAL -

FRAME CONSTRUCTIONKQ o

" MIN. DOUBLE 2x4 POST
(KING AND JACK STUD).
NUMBER OF JACK STUDS
PER TABLES R502.5(1) &
.

MIN. 1000 LB HOLD-DOWN
DEVICE (EMBEDDED INTO
CONCRETE AND NAILED
INTO FRAMING

MIN. (1) 5/8" DIAMETER ANCHOR BOLT INSTALLED PER

R403.1.6 - WITH 2'x2"x3/16" PLATE WASHER
FRONT ELEVATION

MIN. FOOTING SIZE UNDER OPENING IS 12" X 12". A TURNED-
DOWN SLAB SHALL BE PERMITTED AT DOOR OPENINGS.

For SI: 1 inch =25.4 mm, 1 foot = 305 mm

FIGURE R602.10.6.2

METHOD PFH: PORTAL FRAME WITH HOLD-DOWNS

2009 Virginia Residential Code

X

A1

[™\__ FASTEN TOP

PLATETO
HEADER WITH
TWO

ROWS OF 16D
SINKER NAILS AT
3"0.C.TYP.

. [™—— MIN. 3/8" wooD
' STRUCTURAL
PANEL
SHEATHING

SECTION

continuously sheathed portal frame panels in a single braced
wall line shall not exceed four.

1"



EXTENT OF HEADER WITH SINGLE PORTAL FRAME
(ONE BRACED WALL PANEL)

e

PONY \I\/ALL g
HEIGHT

2'-18' FINISHED WIDTH OF OPENING

FOR SINGLE OR DOUBLE PORTAL
_ |

————EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO BRACED WALL PANELS)

_

4

MIN. 3" X 11-1/4" NET HEADER
STEEL HEADER PROHIBITED

12' MAX TOTAL WALL HEIGHT:

10' MAX. HEIGHT-

FASTEN SHEATHING TO HEADER WITH 8D
COMMON OR GALVANIZED BOX NAILS IN 3" GRID
PATTERN AS SHOWN

HEADER TO JACK-STUD STRAP PER TABLE
R602.10.6.4 ON BOTH SIDES OF OPENING
OPPOSITE SIDE OF SHEATHING

MIN. DOUBLE 2X4 FRAMING COVERED WITH MIN.

7/16" THICK WOOD STRUCTURAL PANEL SHEATHING
WITH 8D COMMON OR GALVANIZED BOX NAILS AT 3"
0O.C. IN FRAMING (STUDS AND SILLS) AS SHOWN, i
TYP.

:¥ MIN. LENGTH OF PANEL PER TABLE R602.10.5

: ~—— MIN. (2) 1/2" DIAMETER ANCHOR BOLTS
INSTALLED PER R403.1.6 WITH 2"x2"x3/16" PLATE
WASHER

TENSION STRAP PER
TABLE 602.10.6.4

(ON OPPOSITE SIDE
OF SHEATHING)

IF NEEDED, PANEL
SPLICE EDGES SHALL
OCCUR OVER AND BE
NAILED TO COMMON
BLOCKING WITHIN 24"
OF THE WALL MID-

3" 0.C. NAILING IS
REQUIRED IN EACH
PANEL EDGE.

TYPICAL PORTAL

——MIN. DOUBLE 2x4 POST
(KING AND JACK STUD).
NUMBER OF JACK
STUDS PER TABLES
R502.5(1) & (2).

INTERMITTENT BRACED

sd

Ba

WALL PANEL PANEL
REQUIRED ADJACENT
OPENING FOR SINGLE
PORTAL FRAME

FRONT ELEVATION

For SI: 1 inch =25.4 mm, 1 foot = 305 mm

IN SEISMIC DESIGN CATEGORIES A, B AND C

ANCHOR BOLTS PER
SECTION R403.1.6

FIGURE R602.10.6.3
METHOD PFG: PORTAL FRAME AT GARAGE DOOR OPENINGS

TABLE R602.10.6.4
TENSION STRAP CAPACITY REQUIRED FOR RESISTING WIND PRESSURES
PERPENDICULAR TO METHOD PFH, PFG AND CS-PF BRACED WALL PANELS

HEIGHT. ONE ROW OF \0

7

FRAME CONSTRUCTION ]

Xd

=]

I~

=7

SECTION

FASTEN TOP
PLATE TO
HEADER WITH
TWO

ROWS OF 16D
SINKER NAILS AT
3"0.C.TYP.

MIN. 7/16" WOOD
STRUCTURAL
PANEL
SHEATHING

MINIMUM TENSION STRAP CAPACITY REQUIRED (Ib)®
WALL STUD MAXIMUM | MAXIMUM | MAXIMUM _
PONY TOTAL OPENING Basic Wind Speed (mph)
FRAMING WALL WALL WIDTH
NOMINAL SIZE 85 90 100 85 | 90 | 100
AND GRADE | HEIGHT (ft) | HEIGHT (ft) (ft)
Exposure B Exposure C

0 10 18 7000 7000 7000 1000 7000 1000
9 1000 1000 1000 1000 1000 1275

1 10 16 1000 1000 1750 1800 2325 3500

18 1000 1200 2100 2175 2725 DR

9 1000 1000 1025 1075 1550 2500

oxd No. 2 Grade 2 10 16 1525 2025 3125 3200 3900 DR
18 1875 2400 3575 3700 DR DR
9 1000 1200 2075 2125 2750 4000

2 12 16 2600 3200 DR DR DR DR

18 3175 3850 DR DR DR DR

4 " 9 1775 2350 3500 3550 DR DR

16 4175 DR DR DR DR DR
9 1000 1000 1325 1375 1750 2550

2 12 16 1650 2050 2925 3000 3550 DR

18 2025 2450 3425 3500 4100 DR
2x6 Stud Grade 9 1125 1500 2225 2275 2775 3800
4 12 16 2650 3150 DR DR DR DR

18 3125 3675 DR DR DR DR

For SI: 1inch =25.4 mm, 1 foot=305mm, 1lb=4.45N
DR = design required
a. Strap shall be installed in accordance with manufacturer’'s recommendations.
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=~ EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO BRACED WALL PANELS)
EXTENT OF HEADER WITH SINGLE PORTAL FRAME
(ONE BRACED WALL PANEL)
2'-18' FINISHED WIDTH OF OPENING
[T FORSINGLE OR DOUBLE PORTAL
) TENSION STRAP PER A
i,s,s,ﬁ,ﬁH )‘(:, TABLE 602.10.6.4 P 9 §
PONY WALL s : (ON OPPOSITE SIDE ‘
HEIGHT = |° 3 OF SHEATHING) Y 3
i | .
:’f’;‘f’%’f! S 5 0 0| =i
MIN. 3" X 11-1/4" NET HEADER
ol o000 | BRACED WALL LINE oo ool
oo o STEEL HEADER PROHIBITED CONTINUOUSLY SHEATHED % oo ool é
et Ve WITH WOOD STRUCTURAL 8k s 2 55
i FASTEN SHEATHING TO HEADER WITH 8D PANELS i M
= o COMMON OR GALVANIZED BOX NAILS IN 3" GRID i FASTEN TOP PLATE TO
5 PATTERN AS SHOWN HEADER WITH TWO
rr ot IF NEEDED PANEL ) ROWS OF 16D SINKER
I NAILS AT 3" O.C. TYP.
o SPLICE EDGES SHALL k
5 i Nx HEADER TO JACK-STUD STRAP PER TABLE OCCUR AND BE !
g i o o R602.10.6.4 ON BOTH SIDES OF OPENING ATTACHED TO o t
2 5 io lo OPPOSITE SIDE OF SHEATHING COMMON BLOCKING 5 i
g i o o WITHIN 24" OF WALL 5 X <
3 o oo MID- HEIGHT. ONE ROW B £
g % o x MIN. DOUBLE 2X4 FRAMING COVERED WITH MIN. OF 3" 0.C. NAILING IS K 2| >—— MIN.7/16" WOOD
< s o o 7/16" THICK WOOD STRUCTURAL PANEL REQUIRED IN EACH E i STRUCTURAL PANEL
a o it ol SHEATHING WITH 8D COMMON OR GALVANIZED PANEL EDGE. 5 ° SHEATHING
T T ki o BOX NAILS AT 3" O.C. IN ALL FRAMING (STUDS, . ’
< BLOCKING, AND SILLS) TYP. X X
e TYPICAL PORTAL o k
loo! olo| ™ o
ol N¥ MIN. LENGTH OF PANEL PER TABLE R602.10.5 FRAME CONSTRUCTION ~ A
K 4~ MIN. (2)1/2" DIAMETER ANCHOR BOLTS X MIN. DOUBLE 2x4 POST ° X
ot i INSTALLED PER R403.1.6 WITH 2'x2"x3/16" PLATE (KING AND JACK STUD). it o
o /:: WASHER NUMBER OF JACK o ]
5 g STUDS PER TABLES L5y =]
< R502.5(1) & (2). B n
s - |
< a i
la . a 7 B a4 |
- L e . ° a B N 4 4 -
~ T
ANCHOR BOLTS PER
OVER CONCRETE OR MASONRY BLOCK FOUNDATION SECTION R403.1.6
—

WOOD STRUCTURAL PANEL

SHEATHING TO TOP OF BAND OR
RIM JOIST

NAIL SOLE PLATE —|
TO JOIST PER
TABLE R602.3(1)

(2) FRAMING ANCHORS
APPLIED ACROSS

SHEATHING JOINT WITH A
CAPACITY OF 670 LBS IN
THE HORIZONTAL AND
VERTICAL DIRECTIONS

WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND OR RIM JOIST

Ky <

I

<X

—t

NAIL SOLE
PLATE TO JOIST
PER TABLE
R602.3(1)

APPROVED BAND
ORRIM JOIST

OVER RAISED WOOD FLOOR - FRAMING ANCHOR OPTION
(WHEN PORTAL SHEATHING DOES NOT LAP OVER BAND OR RIM JOIST)

MIN.
OVERLAP
9-1/4"

WOOD STRUCTURAL
PANEL SHEATHING
CONTINUOUS OVER BAND
ORRIM JOIST

NAIL SOLE PLATE —
TO JOIST PER
TABLE R602.3(1)

N

WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND OR RIM JOIST

OVER RAISED WOOD FLOOR - OVERLAP OPTION
(WHEN PORTAL SHEATHING LAPS OVER BAND OR RIM BOARD)

FRONT ELEVATION

ATTACH SHEATHING TO NAIL SOLE

BAND OR RIM JOIST WITH ol PLATE TO JOIST

8D COMMON NAILS AT 3" ok PER TABLE

0.C. TOP AND BOTTOM \ = R602.3(1)

% ol 6 d
APPROVED BAND
OR RIM JOIST
SECTION

For SI: 1inch =254 mm, 1 foot=305mm, 11b=4.45N

R602.10.7 Ends of braced wall
sheathing. Each end of a braced wall line with continuous

FIGURE R602.10.6.4

METHOD CS-PF: CONTINUOUSLY SHEATHED PORTAL FRAME PANEL CONSTRUCTION

2009 Virginia Residential Code

lines with continuous

sheathing shall be in accordance with one of the
conditions shown in Figure R602.10.7.

end
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AN
\

N o

RETURN
PANEL

CONTINUOUSLY SHEATHED
BRACED WALL LINE

LBRACED WALL PANEL AT
END OF BRACED WALL LINE

END CONDITION 1

CONTINUOUSLY SHEATHED
BRACED WALL LINE

. 48" MINIMUM BRACED WALL PANEL
AT END OF BRACED WALL LINE

END CONDITION 3

*SEE REQUIREMENTS

CONTINUOUSLY SHEATHED

BRACED WALL LINE

\

HOLD-
DOWN
DEVICE BRACED WALL PANEL AT
END OF BRACED WALL LINE
END CONDITION 2
N CONTINUOUSLY SHEATHED
BRACED WALL LINE
\ QQ i
RETURN
PANEL D* \
10' MAX. FIRST BRACED
- B WALL PANEL

END CONDITION 4

CONTINUOUSLY SHEATHED
BRACED WALL LINE

10" MAX.

1

HOLD-DOWN —— =] tF|RST BRACED
DEVICE WALL PANEL

END CONDITION 5

Return panel: 24" for braced wall lines sheathed with wood

Distance D: 24" for braced wall lines sheathed with wood

Hold-down 800 Ibs capacity fastened to the edge of

device:

REQUIREMENTS

structural panels
32" for braced wall lines sheathed with
structural fiberboard

structural panels
32" for braced walll lines sheathed with
structural fiberboard

the braced wall panel closest to the corner
and to the foundation or floor framing below

For SI: 1inch =25.4 mm, 1 foot =305 mm, 1l1b=4.45N

FIGURE R602.10.7
END CONDITIONS FOR BRACED WALL LINES WITH CONTINUOUS SHEATHING

R602.10.8 Braced wall panel connections. Braced wall
panels shall be connected to floor framing or foundations as
follows:

1.

Where joists are perpendicular to a braced wall panel
above or below, a rim joist, band joist or blocking shall
be provided along the entire length of the braced wall
panel in accordance with Figure R602.10.8(1).
Fastening of top and bottom wall plates to framing, rim
joist, band joist and/or blocking shall be in accordance
with Table R602.3(1).

Where joists are parallel to a braced wall panel above or
below, a rim joist, end joist or other parallel framing

2009 Virginia Residential Code

member shall be provided directly above and below the
braced wall panel in accordance with Figure
R602.10.8(2). Where a parallel framing member
cannot be located directly above and below the panel,
full-depth blocking at 16 inch (406 mm) spacing shall
be provided between the parallel framing members to
each side of the braced wall panel in accordance with
Figure R602.10.8(2). Fastening of blocking and wall
plates shall be in accordance with Table R602.3(1) and
Figure R602.10.8(2).

Connections of braced wall panels to concrete or
masonry shall be in accordance with Section R403.1.6.

14



CONTINUOUS RIM
OR BAND JOIST

PERPENDICULAR FRAMING

\Sd @ 6" O.C. ALONG
BRACED WALL PANEL
~=——BRACED WALL PANEL

3-16d @ 16" O.C. ALONG
BRACED WALL PANEL

FULL HEIGHT BLOCKING
CONTINUOUS ALONG LENGTH
OF BRACED WALL PANEL

'4

\Sd @ 6" 0.C. ALONG
BRACED WALL PANEL

=——BRACED WALL PANEL

3-16d @ 16" O.C. ALON(
/BRACED WALL PANEL

>

PERPENDICULAR FRAMING \

For SI

]

\Bd @ 6" O.C. ALONG
BRACED WALL PANEL
~=——BRACED WALL PANEL

3-16d @ 16" O.C. ALONG
BRACED WALL PANEL

: 1inch =25.4 mm

CONTINUOUS RIM
OR BAND JOIST

FULL HEIGHT BLOCKING

OF BRACED WALL PANEL

FIGURE R602.10.8(1)

CONTINUOUS ALONG LENGTH

BRACED WALL PANEL CONNECTION WHEN
PERPENDICULAR TO FLOOR/CEILING FRAMING

CONTINUOUS RIM OR
END JOIST

ADDITIONAL FRAMING
MEMBER DIRECTLY ABOVE
BRACED WALL PANEL

ULL HEIGHT BLOCKING

F
@ 16" O.C. ALONG
BRACED WALL PANEL

i

| e

/

\Bd @ 6" 0.C. ALONG
BRACED WALL PANEL

=——BRACED WALL PANEL

3-16d @ 16" O.C. ALONG
/BRACED WALL PANEL

TOE NAIL 3-8d
NAILS AT EACH
BLOCKING
MEMBER

=——BRACED WALL PANEL

3-16d AT EACH
/BLOCKING MEMBER

i

For SI: 1inch =

R602.10.8.1 Connections to roof framing. Top plates of
exterior braced wall panels shall be attached to rafters or
roof trusses above in accordance with Table R602.3(1) and
this section. Where required by this section, blocking
between rafters or roof trusses shall be attached to top plates

2009 Virginia Residential Code

oL

N i
CONTINUOUS RIM
OR END JOIST

25.4 mm

N I

ADDITIONAL FRAMING
MEMBER DIRECTLY BELOW
BRACED WALL PANEL

FIGURE R602.10.8(2)

2-16d NAILS
\\ _7XV EACH SIDE
FULL HEIGHT

BRACED WALL PANEL CONNECTION WHEN

PARALLEL TO FLOOR/CEILING FRAMING

BLOCKING @ 16" O.C.
ALONG BRACED WALL

of braced wall panels and to rafters and roof trusses in
accordance with Table R602.3(1). A continuous band, rim,
or header joist or roof truss parallel to the braced wall panels
shall be permitted to replace the blocking required by this
section. Blocking shall not be required over openings in

15



continuously-sheathed braced wall lines. In addition to the 2.
requirements of this section, lateral support shall be

provided for rafters and ceiling joists in accordance with

Section R802.8 and for trusses in accordance with Section

R802.10.3. Roof ventilation shall be provided in accordance

with R806.1.

For wind speeds of 100 mph (45 m/s) or greater, where
the distance from the top of the braced wall panel to the
top of the rafters or roof trusses is 15.25 inches (387
mm) or less, blocking between rafters or roof trusses
shall be provided above the braced wall panel in
accordance with Figure R602.10.8.1(1).

3. Where the distance from the top of the braced wall
1. For wind speeds less than 100 mph (45 m/s): panel to the top of the rafters or roof trusses exceeds
1.1 Where the distance from the top of the braced 15.25 inches (387 mm), the top plate of the braced wall
wall panel to the top of the rafters or roof trusses panel shall be connected to perpendicular rafters or roof
above is 9.25 inches (235 mm) or less, blocking trusses above in accordance with one or more of the
between rafters or roof trusses shall not be following methods:
required. 3.1.  Soffit blocking panels constructed per Figure
1.2 Where the distance from the top of the braced R602.10.8.1(2),
wall panel to the top of the rafters or roof trusses 3.2.  Vertical blocking panels constructed per Figure
above is between 9.25 inches (235 mm) and R602.10.8.1(3),
15.25 inches (387 mm) blocking between rafters 3.3.  Full-height engineered blocking panels designed
or roof trusses shall be provided above the per the AF&PA WFCM.
braced wall panel in accordance with Figure 3.4. Blocking, blocking panels, or other methods of
R602.10.8.1(1). lateral load transfer designed in accordance with
accepted engineering practice.
3
=
g 38
@ &0
4y
SOLID BLOCKING BETWEEN
RAFTERS ATTACHED TO TOP

PLATES WITH 8d @ 6" OC ALONG
LENGTH OF BRACED WALL PANEL

For SI: 1inch =25.4 mm

FIGURE R602.10.8.1(
BRACED WALL PANEL CONNECTION TO PE

ROOF SHEATHING

EDGE MAILING PER
TABLE R602.3(1)
(TYP)

b
BLOCKING

40" MAX —

1)
RPENDICULAR RAFTERS

2x BLOCKING

\ ROOF TRUSSES
a PER R802.10
BRACING
NAILING PER
BRACED WALL TABLE R602.3(1)
PANEL

A— 60" MAX —"
For SI: 1inch =25.4 mm

a. Methods of bracing shall be as described in Section R602.10.4

b. Provide ventilation (not shown) per Section R806.

FIGURE R602.10.8.1(2)
BRACED WALL PANEL CONNECTION OPTION TO PERPENDICULAR RAFTERS OR ROOF TRUSSES

2009 Virginia Residential Code
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R602.10.9 Braced wall panel support.

PROVIDE VENTING
PER SECTION R806

4-0" MAX —4

]

/
a/ \
BRACING ROOF TRUSSES
BRACED WALL PER RE02.10
PANEL

NAILING PER
TABLE R602.3(1)

£— 6'0" MAX —4‘

ROOF SHEATHING
EDGE NAILING PER

TABLE R602.3(1) (TYP)
%Xz BRACING”
w
= ; VENTING
. ‘
Ry ! i
d ;

ROOF
TRUSSES
PER R802.10

"'.'7//.@'//{/ 7N 7

A

BS \\Q

rA
" !
i.AE A TSTS
ILLSITTL I TETITTITITIIIS s
re T I TT T T T T T T T T T T T rrn

a. Methods of bracing shall be as described in Section R602.10.1.1

|
@ SECTION

ELEVATION
®

FIGURE R602.10.8.1(3)

Braced wall panel

support shall be provided as follows:

1.

Cantilevered floor joists complying with Section
R502.3.3 shall be permitted to support braced wall
panels.

Elevated post or pier foundations supporting braced
wall panels shall be designed in accordance with
accepted engineering practice.

Masonry stem walls with a length of 48 inches (1220
mm) or less supporting braced wall panels shall be

2009 Virginia Residential Code

BRACED WALL PANEL CONNECTION OPTION TO PERPENDICULAR RAFTERS OR ROOF TRUSSES

reinforced in accordance with Figure R602.10.9.
Masonry stem walls with a length greater than 48
inches (1220 mm) supporting braced wall panels shall
be constructed in accordance with Section R403.1
Methods ABW and PFH shall not be permitted to attach
to masonry stem walls.

4. Concrete stem walls with a length of 48 inches (1220

mm) or less, greater than 12 inches (305 mm) tall and
less than 6 inches (152 mm) thick shall have
reinforcement sized and located in accordance with
Figure R602.10.9.

17



48" OR LESS
BRACED WALL PANEL

BOND BEAM WITH 1-#4 BAR
it - ﬂ! /
JH #4 BAR MIN.; FIELD BEND 6"

:/EXTENSION INTO BOND BEAM

24" MAX.

6" MIN.

AN B N

‘ 20" MIN. TYP.
3" COVER— - —

SHORT STEM WALL REINFORCEMENT

| 48"ORLESS |

~-——BRACED WALL PANEL

o o

H H |<«——BOND BEAM WITH 1-#4 BAR

H SUBSTITUTED FOR ANCHOR

BOLTS AND REBAR
\‘

LS" COVER x MIN. 2" CUT WASHERS

48" MAXIMUM

A
|

8" MIN.

OPTIONAL STEM WALL REINFORCEMENT

/1/2" ANCHOR BOLTS PER BRACED
/WALL PANEL REQUIREMENTS

5/8" THREADED RODS MAY BE

48" OR LESS

-a——BRACED WALL PANEL

1/2" ANCHOR BOLTS PER
BRACED WALL PANEL
REQUIREMENTS

! #4 BAR

~=——— BOND BEAM

. |
1
4 o
s T s
® [ [ R\ #4 BAR
L]
NGRS S NV SRR !
“ 20" VMINV. TYP.
3" COVER— Bl —
TALL STEM WALL REINFORCEMENT
BRACED WALL %Q
PANEL
r AH:I a,
| W=, //~e—— BONDBEAM
e
FACE BRICK——m=={ | /I/<7 8" MIN. CMU
OPTIONAL ] -
I . N
)

TYPICAL STEM WALL SECTION

NOTE: GROUT BOND BEAMS AND ALL CELLS WHICH CONTAIN
REBAR, THREADED RODS AND ANCHOR BOLTS.

For SlI: 1 in=305 mm

FIGURE R602.10.9
MASONRY STEM WALLS SUPPORTING BRACED WALL PANELS

R602.10.10 Panel joints. All vertical joints of panel
sheathing shall occur over, and be fastened to common studs.
Horizontal joints in braced wall panels shall occur over, and
be fastened to common blocking of a minimum 1-1/2 inch (38
mm) thickness.

Exceptions:

1. Vertical joints of panel sheathing shall be permitted
to occur over double studs, where adjoining panel
edges are attached to separate studs with the
required panel edge fastening schedule, and the
adjacent studs are attached together with 2 rows of
10d box nails (3 in. long x 0.128 in. dia.) at 10
inches (254 mm) o.c.
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2. Blocking at horizontal joints shall not be required
in wall segments that are not counted as braced
wall panels.

3. Where the length of bracing provided is at least
twice the required length of bracing from Tables
R602.10.3(1) and R602.10.3(3) blocking at
horizontal joints shall not be required in braced
wall panels constructed using Methods WSP, SFB,
GB, PBS or HPS.

4.  When Method GB panels are installed horizontally,
blocking of horizontal joints is not required.

R602.10.11 Cripple wall bracing. Cripple walls shall be
constructed in accordance with Section R602.9 and braced in
accordance with this section. Cripple walls shall be braced
with the length and method of bracing used for the wall above
in accordance with Tables R602.10.3(1) and R602.10.3(3),
except that the length of cripple wall bracing shall be
multiplied by a factor of 1.15.
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R602.10.11.1 Cripple wall bracing for townhouses in
Seismic Design Category C. In addition to the
requirements in Section R602.10.11, the distance between
adjacent edges of braced wall panels shall be 14 feet (4267
mm) maximum.

Where braced wall lines at interior walls are not supported
on a continuous foundation below, the adjacent parallel
cripple walls, where provided, shall be braced with Method
WSP or CS-WSP per Section R602.10.4. The length of
bracing required per Table R602.10.3(3) for the cripple
walls shall be multiplied by 1.5. Where the cripple walls do
not have sufficient length to provide the required bracing,
the spacing of panel edge fasteners shall be reduced to 4
inches (102 mm) on center and the required bracing length
adjusted by 0.7. If the required length can still not be
provided, the cripple wall shall be designed in accordance
with accepted engineering practice.

R602.10.11.2 Redesignation of cripple walls. Where all
cripple wall segments along a braced wall line do not
exceed 48 inches (1220 mm) in height, the cripple wall shall
be permitted to be redesignated as a first story wall for
purposes of determining wall bracing requirements. Where
any cripple wall segment in a braced wall line exceeds 48
inches (1220 mm) in height, the entire cripple wall shall be
counted as an additional story. If the cripple walls are
redesignated, the stories above the redesignated story shall
be counted as the second and third stories respectively.

provided a standard cut washer is placed between the plate
washer and the nut.

R602.12 Simplified wall bracing. Buildings meeting all of the
conditions listed below shall be permitted to be braced in
accordance with this section as an alternate to the requirements
of Section R602.10. The entire building shall be braced in
accordance with this section; the use of other bracing provisions
of R602.10, except as specified herein, shall not be permitted.

1. There shall be no more than two stories above the top
of a concrete or masonry foundation or basement wall.
Permanent wood foundations shall not be permitted.

2. Floors shall not cantilever more than 24 inches (607
mm) beyond the foundation or bearing wall below.

3. Wall height shall not be greater than 10 feet (2743
mm).

4. The building shall have a roof eave-to-ridge height of
15 feet (4572 mm) or less.

5. All exterior walls shall have gypsum board with a
minimum thickness of '/, inches (12.7 mm) installed on
the interior side fastened in accordance with Table
R702.3.5.

6. The structure shall be located where the basic wind
speed is less than or equal to 90 mph (40 m/s), and the
Exposure Category is A or B.

7. The structure shall be located in Seismic Design
Category of A, B or C for detached one- and two-
family dwellings or Seismic Design Category A or B
for townhouses.

R602.11 Wall anchorage. Braced wall line sills shall be 8.
anchored to concrete or masonry foundations in accordance with
Sections R403.1.6 and R602.11.1.

Cripple walls shall not be permitted in two-story
buildings.

R602.11.1 Wall anchorage for townhouses in Seismic
Design Category C. Plate washers, a minimum of 0.229
inches by 3 inches by 3 inches (5.8 mm by 76 mm by 76 mm)
in size, shall be provided between the foundation sill plate and
the nut except where approved anchor straps are used. The
hold in the plate washer is permitted to be diagonally slotted
with a width of up to ¥ inch (5 mm) larger than the bolt
diameter and a slot length not to exceed 1 %/, inches ( 44 mm)
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R602.12.1 Circumscribed rectangle. Required bracing shall
be determined by circumscribing a rectangle around the entire
building on each floor as shown in Figure R602.12.1. The
rectangle shall surround all enclosed offsets and projections
such as sunrooms and attached garages. Open structures, such
as carports and decks shall be permitted to be excluded. The
rectangle shall have no side greater than 60 feet (18 288 mm),
and the ratio between the long side and short side shall be a
maximum of 3:1.
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Z ‘ ‘
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|

SECOND FLOOR PLAN

FIGURE R602.12.1
RECTANGLE CIRCUMSCRIBING AN ENCLOSED BUILDING
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R602.12.2 Sheathing materials. The following sheathing
materials installed on the exterior side of exterior walls shall
be used to construct a bracing unit as defined in Section
R602.12.3. Mixing materials is prohibited.

1. Wood structural panels with a minimum thickness of %/,
inch (9.5 mm) fastened in accordance with Table
R602.3(3).

2. Structural fiberboard sheathing with a minimum
thickness of /, inch (12.7 mm) fastened in accordance
with Table R602.3(1).

R602.12.3 Bracing unit. A bracing unit shall be a full-height
sheathed segment of the exterior wall with no openings or
vertical or horizontal offsets and a minimum length as
specified below. Interior walls shall not contribute toward the
amount of required bracing. Mixing of Items 1 and 2 below is
prohibited on the same story.

1. Where all framed portions of all exterior walls are
sheathed in accordance with Section R602.12.2,
including wall areas between bracing units, above and
below openings and on gable end walls, the minimum
length of a bracing unit shall be 3 feet (914 mm).

2. Where the exterior walls are braced with sheathing
panels in accordance with Section R602.12.2 and areas
between bracing units are covered with other materials,
the minimum length of a bracing unit shall be 4 feet
(1219 mm).

R602.12.3.1 Multiple bracing units. Segments of wall
compliant with Section R602.12.3 and longer than the
minimum bracing unit length shall be considered as multiple
bracing units. The number of bracing units shall be
determined by dividing the wall segment length by the
minimum bracing unit length.  Full-height sheathed
segments of wall narrower than the minimum bracing unit
length shall not contribute toward a bracing unit except as
specified in Section R602.12.6.

R602.12.4 Number of bracing units. Each side of the
circumscribed rectangle, as shown in Figure R602.12.1, shall
have, at a minimum, the number of bracing units per Table
R602.12.4 placed on the parallel exterior walls facing the side
of the rectangle. Bracing units shall then be placed using the
distribution requirements specified in Section R602.12.5.

TABLE R602.12.4
MINIMUM NUMBER OF BRACING UNITS ON EACH SIDE OF THE CIRCUMSCRIBED RECTANGLE

MINIMUM NUMBER OF BRACING

MINIMUM NUMBER OF BRACING
UNITS ON EACH SHORT SIDE *°

EQI\E)EG:II;O UNITS ON EACH LONG SIDE *°
STORY LEVEL HEIGHT Length of short side (ft)

Length of long side (ft) ©

(FEET) 10 20 30 40

50 60 10 20 30 40 50 60

é' 1 2 2

10

2 3 3 5 6 2 3 3 4 5 6

é' 1 2 3 4 4 1 2 3 3 4 4
15

2 3 4 6 7 2 3 4 5 6 7

For SlI: 1 ft = 304.8 mm
a. Interpolation shall not be permitted.

b.  Cripple walls or wood-framed basement walls in a walk-out condition of a one-story structure shall be designed as the first floor

of a two-story house.

c. Actual lengths of the sides of the circumscribed rectangle shall be rounded to the next highest unit of 10 when using this table.

R602.12.5 Distribution of bracing units. The placement of
bracing units on exterior walls shall meet all of the following
requirements as shown in Figure R602.12.5.

1. A bracing unit shall begin no more than 12 feet (3658
mm) from any wall corner.
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2. The distance between adjacent edges of bracing units
shall be no greater than 20 feet (6096 mm).

3. Segments of wall greater than 8 feet (2438 mm) in
length shall have a minimum of one bracing unit.
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EQUAL LENGTH DIVIDED BY 3

BRACING UNITS WITH ALL FRAMED
PORTIONS OF WALL SHEATHED

FIGURE R602.12.5
BRACING UNIT DISTRIBUTION

R602.12.6 Narrow panels. The bracing methods referenced
in Section R602.10 and specified in Sections R602.12.6.1
through R602.12.6.3 shall be permitted when using simplified
wall bracing.

R602.12.6.1 Method CS-G. Braced wall panels
constructed as Method CS-G in accordance with Tables
R602.10.4.1 and R602.10.5 shall be permitted for one-story
garages when all framed portions of all exterior walls are
sheathed with wood structural panels. Each CS-G panel
shall be equivalent to 0.5 bracing units.

R602.12.6.2 Method CS-PF. Braced wall panels
constructed as Method CS-PF in accordance with Section
R602.10.6.4 shall be permitted when all framed portions of
all exterior walls are sheathed with wood structural panels.
Each CS-PF panel shall equal 0.5 bracing units. A
maximum of four CS-PF panels shall be permitted on all the
segments of walls parallel to each side of the circumscribed
rectangle.
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R602.12.6.3 Methods PFH and PFG. Braced wall panels
constructed as Method PFH, in accordance with Section
R602.10.6.2, and PFG, in accordance with Section
R602.10.6.3, shall be permitted when bracing units are
constructed using wood structural panels. Each PFH panel
shall equal one bracing unit, and each PFG shall equal 0.75
bracing units.

R602.12.7 Lateral support. For bracing units located along
the eaves, the vertical distance from the outside edge of the
top wall plate to the roof sheathing above shall not exceed
9.25 inches (235 mm) at the location of a bracing unit unless
lateral support is provided in accordance with Section
R602.10.8.1.

R602.12.8 Stem walls. Masonry stem walls with a height and
length of 48 inches (1219 mm) or less supporting a bracing
unit or a Method CS-G, CS-PF or PFG braced wall panel shall
be constructed in accordance with Figure R602.10.9.
Concrete stem walls greater than 12 inches (305 mm) tall and
less than 6 inches (152 mm) thick shall have reinforcement
sized and located in accordance with Figure R602.10.9.
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